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Description JOnMcaHMc B3o6pcTcaaal: 

H3o6pereaKe oraocBTca x odnacra pewoHTHOHC»miiaioaHbOC pa6ox (PHP), a hmchho k cuooo6aw 
BoocTftBoaneHHH rcpuerwiHOCTH o6canawx kqhohh. 

Mddoctco CHOC06 BoocroHOBncHHH rcpMcnrfflocTH oocanaboc kojiohh, BK/ooMaiocqpfi cnycK KCVXOHHU 
BaoocBO-KOMxqxocopBbix tpytS (HKT) Bute mrrcpBana HapyBKaaa ooaapaoa xanaHHbi. oaxaxBBantiK 
TaMncHHpywmero pacraopa o HKT npa ©TxpbiTOM oaTpytfHOM npocrpaBCToc, nojj-bcu HKT sumc 
pacaerBoro ypoBBB TaMnoaapyajnijero pacroopa b cKBaKHHc, npo^aanuBaHHe TawnoHsipyionjero pacroopa 
3a o<5caflHy» xonoHHy npH aaxpuTOU 3arpy<biOM npocrpaacTBc P|. 

Hc^ocraxKH aaanora 3axrnoaaayrca b tom, vro, eo-ncpBbix. nponama TavoioHHpyioiitero pacTBopa b 
aaxonoBaoc cpocTp aacTBO Boowomna Toabxo Don BbiooxaM io6brroqHbiw Ras/ieaHeM. trro Bc6e3onaceo ana 
HcnocTHocTH ocTanbaoa aacra oocaaaoft xanoinnj, BO-BTopbix ao-oa yca^onBocTB TaMnoHHpyioiqHX 
MarepaanoB peayabraTBBBOCTb oncpaqafl hc npeBbnnacT 50%. 



Haa&anee 6 BB3XBM k aao o p e Ton n o no TexHaaecxca cymBOcm hb/ihctch cnoco6 ycTaaoefoi naacTbipa b 
mrrepBane BerepoicTiPlBOCTM oocaaaoft xanoaebi nyrcM nepexpbtTaa dohw BcrepMrxaaaocTB aoayTpa 
nnaerupcu bd Mriannaaecxoa TpylSbi c nocaenyaxoaM ee pacnnapCHHCM sa wcr co^amiH B36bfroMBcro 

Hcroctbtux ■ g e cTB OPD nr™^ saxaKraaeTca b tow. arc xmacrbipb bwuqjihch as ueraana, a arro He 
no a P OWBCX MarrcpHan nnacTupH ^ftj^wn/TH iwTt> b cmaana lpcuutsy b oticapaoa kotiobhc 

3anaaa stasnxraaerca b nosuDjeaaa 9^cxthbhoctb peMOBTBO-aoon argtmnih n c potior npH o^HOBpewcHBDU 



nocraBncHHan oanaaa n ocTHj acrea tcm. «rro o cnocooe, BcaxntaxaneM ncpcspuTKc aoHbt HcrcpMcmHOcni 
oocanaboc kojichh BaayTpa nnacTbcpcu. Pbaro nwmHh M b «wc ae^opaagpyeacaa Tpy6t*. pacxzmpcHHe 
nnacrwpH no acea flaaee nyreM cosHaaaa a^Toaaoro naarieaaa, b xaaecrBe ne^opMapyeMOB Tpy6bi 
acnoahayxrr Tpyoy B3 TepMonna c i nqmi r o MaTeparaoia. a K30i»rrouHoe jjaanemie coajjajor oa ctct 
pacniHpcHHH caMopa3oa^pcBax)incrocR h pacnrapaioiQjerocH Marcpaana, kotopmm aanonaaioT Tpyoy aa 
TtpMonna cmwan ro uarcpiiana nepen ncpcxpbiTHew oohw BsrepMcrBHHocra oocanaoa Kanoaabc . B aa^ocToc 
Tcpaionna ciiiumit t> Marepaajia ncnaro>3yioT nanasTBTieB, a b xauecTBe ca^iopaoorpcBaio n yrocH h 
4M>w«n pa<- i ii u| >u B i iiymf^f warcpsana xcnonbpyioT CHTB - CMtcb B3Bccnuiayn jvih ropHboc a 6ypoBbocpa6ox. 

CHTB ppH Mm no Xi maeabiM o6pa3oac npa paspynKaaa opovabix xpynxax MaxepaaTioB (acanbaue oopo^bf). 
6 e roaBb CK a KC7icao6craBaux a^cnaa, aaMcaabix Kna^aa, ana ^o6brat npapopa<ax aauHa. Oh 
np^aTTaaaacT co6aft ^p^T y^^p^"*^* aex^opKraaft m acBspuBooaacauft uarrquian, ^axnaaa c BQ^on 
mpnsmjn p>a«nr " (pH 12). npa CMniWHaHaa nopoaaca CHTB c Bonoa o^paoycroi eyeneaoaa (paoouaa 
CMBCb). aorupaa. oynyaa aanara b nmyp, cncnaaabdl b o^tarrc, noanexanffai pa3pytncnHx>, c Teacaaew 
Bp ca i cBB cxaamfBacTca, TBcp flecT, oaaospoceaao yacTanaBaacb b o6kmc VBcna^icsaxc o6"beua - cnepgCTBat 
ragnpaTttigPi KoainoBeaTOB, axonatOBx b cocraB CHTB, npaBcmara pasBaran b nxnyp* ranparaaHOHaoro 
ffaantaaa (fionee 40 MTIa). nop jicActbhcm ranparanaoHBoro ^aancHBH b tchc o(h>cxTa pa sB B B aarrca 
tKeropa3pyBi«aiol3]. 




Bctdx ey en caa a w CHTB 3anan> a Tpy6y as Tcpvionnacnpraoro MaTepaana. to ecTb aa uaTcpaana. 

apa aarpeBaaaa* 3arepuera3KpOBaTb> aoaabi, to wepea 1J5 a aotaarrca peaxnaa c 
f Tcnna a pacmapcHacw CHTB. Tenna Bbaxeaacrca ^ocraroaao. aro6bi paaorperb rpyt5y ap 110 - 
120°C a srro Bbime TCMngparypbi, npa xoxopoa, aanpaMqp, oonayiaaea paouar^Barrca a npoaaixaer 
TtayaccTb. TpytSa yBcnaaoBacTca naaiacTpc 60 paspyoieBsa, a b cnyaae ee 
cnyoca b csBaaosay b soey HxrcpaariaaaocTa o6cBffpoA kqtigohw o aarraroM 
1 a oocaaaoa xoaoeae, Tcptjonaacraaabdl burrq>aaa np oaa aa eT b caexq araa Tpea^ojy a nocne 
; HopMaJOoaaaa Tcaacparypbi saracpncBacT a o6c<3KaBBacT aaacacayio B3onaaaK> 
coapoKfleaaB b ooca^nfoA kqjiohuc. 

npabKp peanasacaB. np^naoaoacaw, aro aa ra y aaa e 400 u. aaaxnyaTaaaoaBaa Konoaaa aaaMerpOM 146 iai 
kcreaas 8 mm aueer Toexzacay mapaBoa 2uui nmsBofl 2 u. 



Bcpyr noaxyiwicaoBymi Tpyoy aaaaoft 4 m c aapyacabo* naaacrpoM aa 2 mm 
aaaMzrrpa ODcajaoa KonoHHbi B EHTcppanc HcrrpMcrawocra (t.c 128 mm) a Tomqaaoa ctchok 6*6 mm. 
3arnymajoT aaxaaB eobco. Tpy6. roroBHT cycnocMDO CHTB, Ana icro 6cpyr 100 xr nopewnxa a 30 n 
TCXBaaecxoa bo^w. Cyoieaaax) oanuBaKiT a nwawraaeBoayio Tpyoy. repMCTaaapyxtT Bcpxaaft xoacq Tpy6 a 
aa xonogHC HKT ana Tpocaxe Tpyoy cnycxaayr b 3oay HercpMeTaaHOCTa oocanaoa xonoaabL 

Mcpeo 1.6 h aaaaHacTca pcaxuna a npoaexoaar paoorpca a paoflyBarojc nonaamuxcaoBoA Tpy6bi Bnnorb 
naa oocpkkochobchkh co ctchxomh o6ca/xKoa kq/iohbm. Boaee Toro, nocxaabxy MaTepaan Tpy6w 

pa3Maraea, oa npoaaKacr- a b Tpemaay , tokhm o6parv>M nonanaarenbHo ee repMeraoapyeT. 
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riOCJIC OKOHtUHBH pOUOjBK, KPTOpaH flpOTOMCT 0,5 • 1.0 CSBULBB/ OCTaBTDOOT B DOKOC Ba 4 - 5 * flHH 

BoocxaxroBJicjom TewocpaTypbi b aarBepneaaHntt no /my nui aaoaoft Tpy6bi. 3aTCM KonoaHy HKT mm 
rpocici, sa Koropboc anacrupb 6un cnymea a nnn may. nqgaxuajoT r* uoeepocBocTtv B cxBaaoray 
cnycsaxrr KanoHHy 6ypzmnboc Tpy6 c uanorafiapBTHUM Typfofypou. flanoTau hjh fpexft m paotiypsaa&xrr 

TTpMCTKXDpyiOmBC yOJIM B CQRCpXHMOe XKknB3TM7MB0B0ft Tpyt5bl. KQJTOHHy 6ypHJIWttJX Tpy6 IK^HHMajOT. 

ITpoiDBOAHT onpeoc o egy o6cagHoa kohohhu corvxacao aeacrayiMnKvc RacrpyianBU. 

npoo«y m jp crp a npc^n«r > a£Morx> cnoco6a ocwoBbiP— yrc w ba tow, xrro noopcjs^eanc a o6caflpoft Konoanc 
roongpyerca (fence he^cjkho 3a wcr nposMKBoeeeBH waTcpnana nnacTbipn s conn vum Tpenmay. K Towy 
xe nnacTtrpb bo CBBTcmraocsoro warcpBana AOJiroDewcc xas xas bc nojnxpseH xoppocmH. 

Wcto^bkbk KB^opuaiQm: 1. EnaMcem B.A., yuer6aeB B.T. CnpaaoqHBX Macrepa no KammntBouy 
peuoniy cxbikhh. M.. He^pa, 1985, c.163. 

2. ABTOpcsoe cBMAeTenbCTBO N 1601330. CCCP. mi. E 21 B 29/10. 1990 - npOTOTun. 

3. HacTpyianvi no npmoaemoo cuoch EDBccncoBoft pjui ropHboc a (SypoBboc pa6or (CMTB). Ha^. AO 
"CTpofiwarcpHanM", 7 c 
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Claims (Qopuyna H3o6peTCHX*i]: 

1. C00006 BoccraBoeneHHH repuemqaocTH ofcaOHbix sqjxobh, auoamaatnfsA ncpexpfarrae zsam* 
BerepumraBocTH B3ayrpK nnacrwpcM, BbmonHeHHbiM b ngje wfrpuHpyvuKA Tpy6w. a pacnmpcHM 
nnacrbiptt no Bcefl /ynrae nyreu coaflaHsra «D6wro*maro ^aaneaxm. ornHuajomaacsi to*, *rro b KaoecTee 
^e^opMHpytMoa TpytSbi Bcnomaynrr xpyfSy id TepMonnncnwHoro uarcpnana. a tcsCurowx flamcHHc 
coo^aj&T 3a. cuct pactmspeHHH caMopaDor^esajoaiproca k cawopacnrapmanjjerocR warepH&na, KOTopbiM 
3anonsn»T TpyfSy H3 Tepuoanacraaioro wiaTqwajia nepcn nepexpbtTHeu soma HerepucncqaocTB o6c*ffpo& 

KQTtOHHU. 

2. Cnoco6 00 n.1, OTHHuawnmflcH Ten. ito b Ka^ocroc Tcpuonnaei uuuui t> naxepiiana ncnomoyicrr 
DQIXR3T10XCH. 

3. C110006 110 rail m 2, oTnOTa»n?ittca tcm, «rro b cauecToe cauopaaorpttiaion^eroc* h 
caiiopactmtpHKnx^crocn icarepisajia HcnonbaynT CMTB ana loaecTKoeyro jjjih ropsbaca 6ypoeux pafor. 
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Drawlng(s) [MepTexn): 

XapaKrepMCTMica CW~6 



[ XapaicrepMcmKa 


3HaMeHMe 


1. BoAO-CMeceeoe OTHoweHHe cycneH3nn 


0.3 


2. Pacxofl nopoujKa Ha 1 m 3 o(ft>eMa, t 


1,8 


3. PacreicaeMOCTb no KOHycy AaHMH, cm 


20,0 


4. rUiOTHOCTb cycneH3MM f r/cM 


1,8 


5. BpeMH Havana peaKUHM rvtApaTaqviM npw 




TeMneparype 20-25°C, mhh 


OKono 90 


6. TeMneparrypa caMopa3orpeBaHM«, °C 


6onee 100 


7. CijerineMwe KauHfl c Tpy6ow, MHa 


5.0 


8. ConpoTHB/ieHHe KaMHfl (fevwbTpauMH boaw, Mna 


6o/iee60.0 


9. flaaneHMe npw pacumpeHMM, Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. ' 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self- expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 X A hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from !4 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 -prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1 . Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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